The simplest mathematical models of ferrohydrodynamics are based on different assumptions about the binding energy of a single ferroparticle's magnetic moment with its body [1] . The [2, 3] . In this case the orientation of magnetic moments of ferroparticles does not cause ferroparticle's rotation, and establishment of equilibrium magnetization occurs during a characteristic time of the order of the time of Larmor's precession of a single ferroparticle's magnetic moment. In such an approximation the density U for the internal energy of the closed thermodynamic system « medium + electromagnetic field » depends only on three constitutive parameters : the ferrofluid density p, the mass density s of entropy and the magnetic field strength H.
The finite values of energy of the magnetic anisotropy (a --1) correspond to an approximation of « micropolar ferrohydrodynamics » [1, 4] . In this case the ordering of the ferroparticles' magnetic moments is accompanied by the own rotation of the ferroparticles and, consequently, by the origin of the internal moment of momentum k in the medium. The description of ferrofluid motion then needs the introduction of two more constitutive parameters : the mass density k of internal moment of momentum and a magnetic moment M/p of unity of mass (M is the ferrofluid magnetization) [4, 5] . The change of magnetization and internal moment of momentum with time is accompanied simultaneously by their diffusion in the ferrofluid. The corresponding transport mechanisms on the phenomenological level can be described by introducing momentum and magnetic momentum tensions (couple stress) [5] . (About other possible approaches to ferrofluid description see, for example [6, 7] .) To 4 . Determination of the discontinuity position.
For this purpose it is necessary to take into account diffusional addenda in equation (3.1). A similar method connected with the study of jump structure, has been applied in magnetohydrodynamics, particularly in the study of ionization shocks [8] .
In the present paper we only consider the diffusion of internal moment of momentum neglecting magnetic momentum tensions (A3 = Å4 = 0) in equations (3.1). Then equations (3.3) (4.5) ) is widely studied [9] . Using the results of [9] we conclude that the problem of (4.1) and (4.2) has a solution k = k(co, E), satisfying conditions (4.3) in the limiting case E = 0.
Integrating equation (4.1) in the discontinuity layer interval [úJ * -S, ú) * + S], we get Equation (4.1) allows us to obtain the expression of the derivative in the discontinuity structure in the following form :
Hence, it follows that k (w) is a monotonically increasing function. Using (4.7), we can integrate over k instead of integrating over w in equation (4.6) . The resulting obtained condition (4.9) on the discontinuity has a simple geometrical interpretation : the discontinuity line w = w * cuts off curvilinear figures of equal area on the plot f (k, w ) = 0 in the plane (w, k ). In our case of partial form of function f (k, w ), the discontinuity position is uniquely defined (Fig. 1) .
For o _ w = w * it is necessary to choose the root k = kl (w ) of equation (3.4) , corresponding to the branch OA in figure 1, and for w &#x3E; co ., the root k = k2 (w ) corresponding to the branch BC.
5. Poiseuille flow of micro polar ferrofluid.
Let us consider a ferrofluid flow between two parallel infinite plates under a constant pressure gradient along the x-axis (Fig. 2) (Fig. 3) .
2) y &#x3E; cv *. In this case the discontinuity surfaces The integration of equation (3.3) for the velocity in this case is carried out in the following way. In the interval y* =-$ y --1, equation (3. 3) is integrated with boundary conditions (5.1). As a result, v (y *) = v * and v'(y * + 0 ) are determined. Using conditions (3.5) it can be determined then which allows one to continue the numerical integration in the interval 0 y --y*. The plots of velocity and internal moment of momentum are represented in figures 4, 5. As it follows from figure 5, the dependences k = k (y ) in the continuity regions are close to linear dependences. We get from equations (3.2) 
